Lipopolysaccharides-Induced Inflammatory Response in White Blood Cells Is Associated with Alterations in Senescence Mediators: Modulation by Metformin.
Sirtuin (SirT), a family of conserved histone deacetylases and transferases, has been proposed to function in inflammatory, cancer, and metabolic diseases. However, it is unclear how SirT modulates these processes. In this study, the effect of metformin on senescence and antisenescence mediators (SirT1-7, p53, and p16(INK4a)) mRNA expression in white blood cells (WBCs) following lipopolysaccharides (LPS)-induced inflammation in mice was examined. C57BL/6 mice were treated with metformin in their drinking water (2 mg/mL) for 1 week followed by intraperitoneal injection of LPS from Escherichia coli serotype 0111:B4 at 2 mg/kg. Blood was collected at the basal level and 1, 2, and 3 hr after LPS injection. SirT1-7, p53, and p16(INK4a) mRNA expression in WBCs was measured by real-time quantitative polymerase chain reaction (RT-qPCR). SirT7 at 2 hr, SirT1 at 3 hr, and p16(INK4a) at 1 hr were inhibited significantly in WBCs following LPS injection. There were no significant changes in other SirT nor p53 mRNA expression in WBCs after LPS injection. Metformin inhibited SirT2 expression in WBCs significantly (P<0.05) and did not induce any significant changes in other SirT forms and p53, whereas it induced p16(INK4a) mRNA expression in WBCs (P<0.05) at the basal levels. Additionally, metformin treatment significantly inhibited SirT7, SirT1, and p16(INK4a) mRNA expression in WBCs at 1, 2, and 3 hr, whereas p53 was inhibited significantly at 2 hr after LPS injection. SirT7 and SirT1 are stress responsive proteins that may mediate inflammation. The data suggest that metformin may exert its potential antisenescence and anti-inflammatory effects by targeting SirT7 and SirT1 pathways. SirT7 inhibition may allow the healing process and prevention of tissue damage by enabling cells to survive through inhibition of cytokines and inflammatory mediators under severe stress conditions.